WHAT IS CLAIMED IS : 

1 V An apparatus for calibrating a spectral imaging system, 

2 comprising: \ 

3 a sample; 

4 a first sWce for illuminating said sample with radiation within a first 

5 band of wavelengths, wH^ein said first band of wavelengths excites regions within said 

6 sample causing said regions^o emit radiation within a second band of wavelengths; 

7 an interferom^er for spectrally resolving said wavelengths within said 

8 second band of wavelengths, wHferein said interferometer creates an interferogram of 

9 said sample that is superimposed oiian image of said sample transmitted by said 

10 interferometer; \ 

1 1 a detector array with a fiivst portion and a second portion, wherein said 

12 sample and said interferogram of said sam^e ^gjmaged on said first portion, wherein 

13 said detector array outputs a plurality of sigri ^ cor ^ponding to an intensity at each 

14 pixel of said array; \ 

15 a slit within an image plane of sai^^ectral imaging system; 

16 a second source for illuminating. saidS^t with radiatipn of at least one 

17 predefined wavelength, wherein said interferometer cr^es an interferogram of said 

18 slit, said slit interferogram imaged on said second portion^ said detector array; and 

19 a processor coupled to said detector array, s^d processor performing an 

20 analysis on said sample interferogram to translate said sample^terferogram into 

21 chromatic space, and said processor performing said analysis oi^^id slit interferogram 

22 to translate said slit interferogram into chromatic space, wherein saM processor utiUzes 

23 said translation of said sUt interferogram to calibrate said chromatic ^ce. 

1 2. The apparatus of claim 1, wherein said analysis is Pburier 

2 transform analysis. \ 

1 3. The apparatus of claim 1, wherein said second source is a s^id 

2 state laser. \ 
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1 ^ A method of calibrating a spectral imaging system, comprising 

2 the steps of: 

3 illuminaJtng a sample with a first source of radiation, said first source 

4 exciting regions within sai^miple causing said regions to emit radiation within a 



5 group of wavelengths; 



6 
7 

8 array; 
9 
10 



creating an interferogftoi of said sample; 

monitoring said sample inf^er^^i^|with a first portion of a detector 

translating said monitored sample interferogram into a chromatic space; 
illuminating a slit within an image planeV^said spectral imaging system 



1 1 with a second source of radiation of at least one predefinecT^avelength; 




creating an interferogram of said slit; 
monitoring said sUt interferogram with a second portTfetn of said detector 

translating said monitored slit interferogram into said chroman^pace; 

calibrating said chromatic space with said translated slit interferogram. 



5. A method of aUgnin/ a spectral imaging system utiHzing an 
interferometer, comprising the steps of: I 

injecting a laser beam into a microscope within said spectral imaging 



system; 



cope jortiop; 
;^oje^in^thmu 
in s^d focu^pd'' 



focussing said microscope ^ 

focussing beams ^oje^ing through a pair of eyepieces associated with 

eams liave a set orientation and a set 



said microscope portion, wherein 
spacing; 

removing one/pf said pair of eyepieces fi-om An eyepiece housing; 
maneuvering/said^focussedlbeam relative^o an unfocussed beam passing 
[g^ch that said focus^e^^am and said unfocussed beam 



ZU tocus 



through said eyepiece housing^uch that said focus 



have said set orientation and^aid set spacing; 

switching said laser beam to pass through an interferometer coupled to 
said microscope within said spectral imaging system; 

removing a beam splitter within said interferometer; 



16 ali^ng said laser beam with a center of each turning mirror associated 

17 with said interferometer; 

18 aligning said laser beam with a center of an output relay lens and a 

19 detector array associated with said interferometer; 

20 re-inseiwig said beam splitter into said interferometer; 

21 adjusting^id beam splitter so that only a single beam enters said output 

22 relay lens; \ 

23 removing saia laser beam from said system; 

\ 

24 centering an output of said microscope onto said detector array; 

\ 

25 focussing fringes created by said interferometer using said output relay 

26 lens; \ ^i^--^ 

27 inserting a test pattern intojsaid microscope; and 

28 adjusting an input r^ay lens to achieve an optimum focus of said test 

29 pattern. / ; ^^^^"^ "^^Nv 

1 6. The riethol of claim 5, wherein a neutral density filter is inserted 

II I \v / 

2 within said system prior to aligning said laser beamnvith a center of said detector array. 

1 7. An apparatus^fbr^o^ a monochrome sample image in a 

2 spectral imaging system that incluBes an interferometer, comprising: 

3 a sample; « 

4 a source for illuminating said sainple with radiation within a first band 

5 of wavelengths, wherein said first band of wavel^gths excites regions within said 

6 sample causing said regions to emit radiation within a second band of wavelengths; 

7 an interferometer for spectrally resolv^g said wavelengths within said 

8 second band of wavelengths, wherein said interferome^r creates an interferogram of 

9 said sample that is superimposed on an image of said sample transmitted by said 

10 interferometer, wherein said interferometer is comprised ^at least a pair of turning 

1 1 mirrors and a beam splitter forming a pair of legs for said ii^erferometer; 

12 a detector array, wherein said sample and said^nterferogram of said 

13 sample are imaged on said detector, wherein said detector array outputs a plurality of 

14 signals corresponding to an intensity at each pixel of said arTay;\ 

15 an optic with a first position and a second position^ wherein said optic in 

16 said first position is adjacent to one of said pair of turning mirrors\nd intercepts Hght 
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17 beams withi\ said interferometer passing to and from said one of said pair of tuming 

1 8 mirrors thereB^ producing a large offset in said pair of legs of said interferometer, 

19 wherein said ontic in said second position does not intercept light beams within said 

20 interferometer, v^erein said large offset causes a density of fringes created within said 

21 interferogram to become larger than the resolution limits of said detector array; and 

22 a processor coupled to said detector array, wherein said processor 

23 generates said monoch^me image of said sample from said output signals of said 

24 detector array when said\ptic is in said first position. 
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8. The apparatus of claim 7, wherein said optic is formed of BK-7 



and is at least 5 millimeters tnick. 



9. 



wherein said optic is coupled to a 



The apparatu^of claim J, 
translation mechanism, said transI|tion mech^ism moving said optic from said first 
position to said second position. 




10. The apparatus ofxlaim 9, wherein said translation mechanism is 



controlled by said processor. 




11. A method of obtaining^ sample image in a spectral 



imaging system that includes an intecferometers wherein said interferometer is 
comprised of at least a pair of tumir^g mirrors an^d a beam splitter to form a pair of legs, 
said method comprising the steps of: \ 

inserting an optic adjacent to one of^^id pair of tuming mirrors, wherein 
said optic intercepts light beams within said interferometer thereby producing a large 
offset in said pair of legs of said interferometer, said large offset causing a density of 
fringes within an interferogram created by said interferoi^eter to become larger than the 
resolution limits of a detector array, said detector array mcmitoring an output of said 
interferometer; 

generating said monochrome image of said sample with a processor, 
said processor coupled to said detector array; and \^ 

displaying said monochrome image on a monitor coupled to said 

processor. 



1 m A spectral imaging system, comprising: 

2 a sWple; 

3 a soorce for illuminating said sample with radiation within a first band 

4 of wavelengths, wher^n said first band of wavelengths excites regions within s^d' 

5 sample causing said regions to emit radiation within a second band of wavelengths; 

6 an interferorfaeter for spectrally resolving said wavelengths within said 

7 second band of wavelengths, Vherein said interferometer creates an interferogram of 

8 said sample that is superiniposa^if^rii^a^^ of said sample transmitted by said 

9 interferometer, wherein said inferfe^^meter includes at least two turning mirrors and 

10 one polarizing beam splitter/wher^n saitl polarizing beam spUtter preferentially 

1 1 reflects a first polarization^d p/efermtially'^^mi^ a second polarization; 

12 a detector /array, twhe'^ik said sample and said interferogram of said 

fix 11 

13 sample are imaged on said detector arrayWherem said detector array outputs a 

14 plurality of signals corresponding to an intensity at each pixel of said array; and 

15 a processor coupled to said detector array and coupled to a monitor, said 

16 processor displaying an im^e of sai^^sample on said monitor. 

1 13. The spectral imaging syster^f claim 12, wherein said polarizing 

2 beam spUtter is a polarizing cube, \ 

1 '"^^''^ ^ metaphase spread finding apparatus, comprising: 

2 a san^^late containing a sample, wherein said sample includes at 

3 least one metaphase sprea^S^ 

4 a first source for muminating saidsample plate with radiation of a first 

5 wavelength, wherein said first wavelengt4^eferem^ scatters fi-om said metaphase 

6 spreads; 

7 a detector for monitoring radiation scaled fi-om a plurality of locations 

8 on said sample, wherein said detector outputs a first plu^l4^f signals corresponding 

9 to an intensity of said sc^attered radiation at said plurality of locati^s; and 

10 a processor coupled to said detector, wherein said procfe^s^r^etermines 

1 1 locations corresponding to metaphase spreads fi-om said plurality of locations^said 

12 sample firom said first plurahty of detector output signals. 



1 1^. The metaphase spread finding apparatus of claim 14, further 

2 comprising a secobd source for illuminating said sample plate with radiation of a 

3 second wavelength^wherein said second wavelength is not preferentially scattered by 

4 said metaphase spreadkwherein said detector outputs a second plurality of signals 

5 corresponding to said intensity of said scattered radiation of said second wavelength at 

6 said plurality of locations, wherein said processor subtracts said second plurality of 

7 signals from said first pluralit^f signals prior to determining said locations of said 

8 metaphase spreads. \ 

1 16. The metaphase^read finding apparatus of claim 14, wherein 

2 radiation from said first source is raster scanned across said sample plate. 

1 17. The metaphase spread^iding apparatus of claim 14, wherein 

2 said detector monitors reflected scatter. \ ^ 

1 18. The metaphase spread finding^paratus of claim 14, wherein 

2 said sample plate is substantially transparent to said firVwavelength, and wherein said 

3 detector monitors transmitted scatter. \ 

1 19. The metaphase spread finding apparatus^f claim 17, fiirther 

2 comprising a second detector for monitoring radiation scattered Atom said plurality of 

3 locations on said sample and passing through said sample plate, wH^ein said sample 

4 plate is substantially transparent to said first wavelength, wherein said^econd detector 

5 outputs a second plurality of signals corresponding to an intensity of saio^cattered 

6 radiation at said plurality of locations, and wherein said processor determiflj^ said 

7 locations corresponding to said metaphase spreads from said pluraUty of locitons from 

8 said first pluraUty of output signals from said first detector and said second plurtoty of 

9 output signals from said second detector. \ 
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20. The metaphase spread finding apparatus of claim 14, wherein 
said detector is a detector array comprised of a plurality of pixels, said pixels 
corresponding to said pluraUty of locations on said sample. 
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The metaphase spread finding apparatus of claim 20, wherein 
said entire sample plate iT'^JmUianeously illu mina ted by said first source. 



22.. The metaphase spread findn!g*a^aratus of claim 14, wherein 
said metaphase spread finding apparatus is coupled to a spectrS^!ia|ing system. 



